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ABSTRACT 


In a Saheeh hadith it is explained that the cat is a clean animal that is free from 
najis, so keeping a cat is not something that is forbidden. One of the things that 
is important when keeping a cat is feeding. However, keeping a cat at home 
takes time and effort. In this digital era, the use of technology has penetrated 
all aspects of life. The objective of this research is to create a monitoring 
system for an automatic cat feeder using a webcam and a stepper motor that is 
connected to a Raspberry Pi as the main controller. The webcam can take 
pictures (photographs or videos) processed with the fswebcam and the avconv 
functions on the Raspberry Pi. The stepper motor can rotate the feed valve by 
utilising a General-Purpose Input Output (GPIO) pin and a program which is 
inserted into the Raspberry Pi. Next, the Raspberry Pi will be connected to 
the Internet and a server network so that the system control can be done 
remotely by using a web browser or web view on a mobile. The overall 


Raspberry Pi 


function of the system in the form of feeding the cat either directly or 
scheduled, as well as monitoring of photographs or videos around the feed. 
The results of a questionnaire showed that this system has a need value of 
87.3% of 79 respondent cat keepers, meaning cat keepers will be greatly 
helped by the existence of this system. 
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1. INTRODUCTION 

Raising animals is one of the long-standing human behaviours, according to Estep and Hetts [1], 
human-animal interactions can be defined as the degree of relatedness or distance between animal and humans. 
The relationship requires mutual individual recognition. Animals may respond to tactile, visual, olfactory, 
gustatory and auditory stimuli from humans. The quality of human-animal interactions will determine whether 
the influence on an animal’s physiology and behaviour is desirable or otherwise [2]. 

Cats are one of the most popular pets in the world, including Indonesia. Historically, this animal has 
been part of human life since about 6000 to 10000 years ago [3]. About 4000 years ago in ancient Egypt, there 
was a relationship between humans and cats. The cat was even considered a sacred animal by 
the people of Egypt at that time [4, 5]. In Islam, cats have extraordinary features. This is known in one 
of the hadith from Abu Qotadah, that Rasullullah shallallahu ‘alaihi wa sallam said: 
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“This cat is not najis. Actually, cats are animals that we often meet and are around us.” 
(HR. At Tirmidzi, Abu Daud, An Nasa’1, Ibnu Majah, Ad Darimi, Ahmad, Malik. Syaikh Al Albani in Irwa’ul 
Gholil Number 173 said that this hadith is Saheeh) [6]. The hadith explains that the cat 1s a clean animal that 
is free from najis, so keeping a cat is not something that is prohibited but in fact is highly permissible, provided 
the cat is kept such that it loves its own family. 

One of the things that is important when keeping a cat is feeding. However, keeping a cat at home 
takes time and effort. The data from the distributed questionnaires showed 66.2 % of the 77 respondents had 
sometimes not fed their pet cats largely due to forgetfulness and busyness. Under other conditions, 76 % of the 
79 respondents who have homecoming activities just leave the cat, either entrusted or abandoned at home with 
the value of concern to meet the needs of the cat 63.1 % above 5 (1 to 10 scale) of 65 respondents. 
To solve the problem, the data obtained from other questionnaires, indicated that 87.3 % of 79 respondents 
need a tool that can help cat keepers. 

Many studies related to the creation of a system or tool that can be a solution to make it easier for 
animal keepers to take care of their pets. In the research by Kim [7], two mini-computers were used in one 
work system that consumed a lot of electrical power, in addition to the control that was divided into two. 
Chung [8] devised a system with many different connected hardware, which could cause difficulties in 
the care and control of the system, especially for elderly users. Researchers Tessema [9], Prashant [10] and 
Manoj [11] used a simple microcontroller which made the system too static and difficult to develop functions. 
Based on the background of the problems, the formulation of several problems is: 

— How to create a design of an automatic cat feed monitoring system? 
— How do monitoring control systems (monitoring and givers) feed the cat? 
— How to create a system that can be controlled by a mobile? 

So, based on the analysis of the needs and problems that currently exist, there is a need to make 
improvements. As part of this process, a monitoring system can be built with remote control for the device 
using a mobile entitled “Mobile-Based Monitoring System for an Automatic Cat Feeder using Raspberry P1”. 
To stay focused and in accordance with the stated objectives, the limitations are: 

— The use of a Raspberry Pi as the main intelligence in the system. 

— Issues to ease the provision of automatic cat feeder. 

— Use the Prototyping method for system development. 

— Communication between the system and the tools on mobile using WiFi (Internet). 
— Cannot be applied for a cat with special needs. 


2. RESEARCH METHOD 
2.1. Method of data collection 

Observation, Interview, Questionnaire and Study Literature are some of the methods of data 
collection. From some of these methods, It gained knowledge about how to make an automatic cat feeding 
system better than previous systems or similar products. 


2.2. Systems development methods 

In the development of this system, the prototyping method has been used [12, 13]. The five stages of 
prototyping used in the system development process [14] follow the prototyping paradigm is shown 
in Figure 1. 


2.2.1. Communication phase 

During this phase, communication is achieved by searching related information through reference 
books and journals concerning the habit of cats when feeding. This is then discussed with experts and authors 
in the field of research. 


2.2.2. Requirements gathering phase 

In this phase, the collection of needs takes place in which data collection is performed by observation, 
interviews, and questionnaires with related parties and a literature study [15, 16]. This demand-gathering stage 
will continue to run as long as the prototype building continues until the testing phase of the tool. 


2.2.3. System build phase 

The building phase of this system is focused on making flowcharts, and then the flowcharts are divided 
more specifically into functions that can be used in the system [17]. In general, this starts with 
the Raspberry Pi controlling the camera and the stepper motor which can be accessed using a mobile connected 
via the Internet network. This is in order to further regulate the Raspberry Pi in terms of monitoring and 
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controlling the feeding schedule. At this stage, a block diagram of the system is also created with an explanation 
of each stage. 


2.2.4. System coding phase 

In this phase, the program code is created for the Raspberry Pi 3 Model B using the Python 
programming language. In addition, programming is also done by using a server that is a database which is 
created to store data temporarily and control the GPIO through the Internet network. Internet access can be 
easily achieved because it uses Raspberry Pi 3 [18-20]. The next phase of making the interface involves using 
the web with the PHP language. Then the web is drawn using a web view to be accessed easily on a mobile, 
especially a smartphone. The application can manage and control the monitoring system [21-22]. 


2.2.5. Test system phase 

This phase uses black-box testing that aims to determine the functionality of the system or tool, testing 
each module and the integration of the overall unit program to determine whether the modules work in 
accordance with their duties [23-25]. The next step of using the tool is the stage of proof or implementation 
directly in the home with the users (cat keepers), in order to determine the achievement of the main purpose of 
making the system. 


2.3. Proposed system 

Based on the method of data collection, it can be seen that most systems that run today still use human 
labour directly in feeding the cat. This system really depends on the availability of human labour directly 
around the cat, because if human labour is not available for various reasons, then feeding the cat cannot be 
performed by the monitoring system. Figure 2 is the flow schemes for running the system analysis. 

Based on the results of running the system analysis it would appear that several schemes use various 
aspects of the proposed system analysis in the form of an automated cat feed monitoring system using a mobile. 
Figure 3 is an overview of how the proposed system runs and performs as an Automatic Cat Feed Monitoring 
System using a Raspberry Pi 3 Model B and other supporting hardware (Logitech C310 HD Webcam and 
REES52 ULN2003 5V Stepper Motor + ULN2003 Driver). 
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Figure 1. Prototyping paradigm 
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Figure 2. Analysis of the current system: (a) scheme 1, (b) scheme 2 


(b) 





The keeper is 
Someone/Family No one at home Pa 


EA 










keeps the cat 














2 Apps for 
mobile 


—> 





Web Server 





The keeper is outdoors 
Cat wants to eat tn K )) 
A WiFi 
The k t 
nee j Raspberry Pi 3 





Model B 


















Cat eating, The cal feeder The keeper uses \7 aii The Cat Feeder 
needs are fulfilled automatically feeds pers rile > Stepper 
Er 2 Motor & 
4 25 . F i S 
Webcam E 





Figure 3. Proposed automatic cat feed monitoring system 


3. RESULT AND DISCUSSIONS 
3.1. System work process 
3.1.1. Process on webcam 
Web Camera will capture images if the command is run, then data from images will be sent to 


Raspberry Pi via USB port. The captured image from the webcam will be processed by Raspberry Pi into image 


Mobile-based monitoring system for an automatic cat feeder using Raspberry Pi (Nenny Anggraini) 


1042 O ISSN: 1693-6930 


capture which is shown in Figure 4. This process is carried out with fswebcam and libav-tools which were 
previously installed in the Raspberry Pi. Figure 5 is the process carried out by Raspberry Pi with 
the fswebcam and avconv functions. 





Fswebcam or Libav-tools 





Webcam 


Figure 4. Capture images process 
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Figure 5. Motion process in Raspberry Pi 


The process that takes place is the captured image, in this case the fswebcam or avconv function 1s 
run with code on server.c. 

—  avconv code found on server.c functions to capture video, with initialization: 

"/usr/bin/avconv -t 5 -y -f video4linux2 -i /dev/videoO movie.ogg" 

—  fswebcam code found on server.c functions to capture photos, with initialization: 
"sudo /usr/bin/fswebcam -r 1280x720 test.jpg" 

To connect the Monitoring System Controller with a mobile web-based application, a web server is 
needed. Figure 6 shows the webserver functions as a liaison between the mobile and Raspberry Pi in 
the internet network, which Raspberry Pi will send data to the mobile web application, on the other side 
the mobile web also can send status to Raspberry Pi to take pictures in the form of photos or videos with a 
webcam that has been connected to Raspberry Pi. Here is a more specific process flowchart of each process 
running on fswebcam and avconv, as shown in Figure 7: 

— Web Camera will capture images that have analog signals. When captured, images with analog signals 
are processed by the webcam so that it becomes a digital signal and then sent to the Raspberry Pi via a 
USB port. 

— In the Raspberry Pi, the image is sent to the processor and then processed with fswebcam and avconv 
which have been preinstalled and stored on the micro sd. After being processed by the two tools above, 
the image will be displayed again in the form of a digital signal, in this process also involves RAM which 
is a temporary storage area. The captured images by the webcam will be processed and sent to the server 
by FTP (File Transferred Protocol), which then images or videos can be accessed via 
the mobile web by displaying on the available screen. 
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Figure 6. How the system is connected (1) 
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Figure 7. Process on raspberry Pi with fswebcam and avconv 


3.1.2. Process on stepper motor 

Stepper motor will move the feed valve if the command is run, then the feed will come out of 
the feed through the open valve. The stepper motor movement is an order that is processed by the Raspberry 
Pi with a program that has been implanted in the Raspberry Pi which is shown in Figure 8. This process is 
affected by the program that is in the stepperok1.py code that has been saved in Raspberry Pi. 


Stepper Motor 


'4—Pin GPIO 
Driver 


Figure 8. Stepper motor movement process 





Figure 9 shows the webserver functions as a liaison between the mobile and Raspberry Pi in 
the internet network, as well as program storage. The following programs are available on the server 
(schedule.php & server.c) and Raspberry Pi (stepperok1.py) to run the Stepper Motor: 
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— The main code in schedule.php to move the motor according to the specified scheduling, initials as 
follows: 
date default timezone set ("Asia/Jakarta") ; 
Sgetminute=date ("H:i"); 





(Sgetminute=='07:00' || Sgetminute=='12:00' || Sgetminute=='18:00') 
— The code to move the motor contained on server.c with the initialization as follows: 
"sudo /usr/bin/python stepperokl.py =1000 0" 


— The code to set the GPIO pin on the Raspberry Pi, and then connect it to the stepper motor driver, while 
the program initialization is as follows: 


GPIO.setmode (GPIO.BCM) GPIO.setup (5,GPIO.OUT) GPIO.setup (12, GPIO.OUT) 
GPIO.setwarnings (False) GPIO.setup (6,GPIO.OUT) GPIO.setup (13, GPIO.OUT) 










schedule php & server.c Seopeltokl py 


———s Status confirmed 


— Send status (turn stepper) 








Web Server 





| 


User's Device 
Stepper Motor 
as a controller 


Figure 9. How the system is connected 


Here is a more specific process flowchart of each process running on a stepper motor, 

as shown in Figure 10: 

— Stepper Motor will move according to the current entering from the driver. The output current from 
the Raspberry Pi (microcontroller) cannot move the stepper motor. Then the driver is needed to supply 
the stepper motor current. Here the ULN2003 IC chip is used as a stepper motor driver. 

— Inthe Raspberry Pi program to move the stepper motor is embedded, such as setting the GPIO pin which 
will be used as an output on the Raspberry Pi as well as the Ground or Volt connected to 
the driver, the selection of the GPIO pin is adjusted according to its function. In the process, 
the Raspberry Pi will issue a pulse signal which then the pulse signal will be captured and processed by 
the driver into a current that can move the stepper motor. 
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Figure 10. Process on Raspberry Pi to rotate the stepper motor 


3.2. System testing 

The functionality aspect uses the black box testing. Here are the results of the aspects of testing: 
aspects of functionality (black box testing). The tests focus on system functionality, especially the results of 
the input and output performed by the user. Table 1 shows the result of testing using the black box testing 
method. The whole system process works well as long as the Internet connection is also good. This is because 
the system work process requires stability of connectivity. As for taking pictures in the form of photographs or 
videos, this is shown in Table 2. Image or video capture can work on many different types of network, but 
there is a difference when reloading or refreshing the display of photographs or videos between web controls 
and devices across different networks. 


Table 1. Image capture access on system 
# Module Precondition Expected results Results 
1 Connect online with the Internet Internet connection Effective and efficient OK 
Controlling distance with the tool is Internet connection The system can be OK 
unlimited and limited only by easily accessed 
Internet connection 
3 Displays updated information Internet connection Latest photos or videos OK 
4 Accessible via mobile An Internet connection and The display is attractive OK 
mobile control and easy to use 
5 Webcam can capture images in the The webcam installed on Display photos or OK 
form of photos or video Raspberry Pi and connected to videos 
the server 
6 The motor can rotate the feed valve The motor is mounted on the Cat feed can come out OK 
Raspberry Pi and the server is 
connected 
7 All command buttons can work An Internet connection and Buttons work fine OK 
according to the settings Raspberry Pi can access server 


Table 2. Image capture access on system 


# Photo Video Information 
In one network Working, 10 seconds Working, 15 seconds Once refreshed on the web 
waiting time waiting time 
Different networks Working, 10 seconds Working, 15 seconds 2 to 4 times refreshed on 
waiting time waiting time the web 


4. CONCLUSION 

Based on the discussion that has been described above, it can be concluded that the cat feed monitoring 
system may work properly as is the objectives. The system consists of several items of hardware such as 
a webcam and a stepper motor that are connected to a Raspberry Pi as the main controller. Furthermore, 
the Raspberry Pi is connected to the Internet network, so it can be controlled remotely via 
the mobile web. Feeding (direct or scheduled) and monitoring is done by accessing the server by the mobile 
web for subsequent forwarding and running of the feed by the Raspberry Pi. The monitoring system uses 
fswebcam and avconv functions installed on the Raspberry Pi to take pictures in the form of photographs or 
videos via a webcam. A stepper motor serves as a feed valve driver with a program that has been entered into 
the Raspberry Pi, which also has settings for the GPIO pins. Each function can be controlled with the buttons 
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shown on the mobile web connected to the Internet network. The cat feed monitoring system can be accessed 
via the mobile web with a web browser or a web view application on a smartphone by connecting to 
the server on the Raspberry Pi online through the Internet network. 

After the development of this Mobile-Based Auto Feed Monitoring System, there are several 
suggestions that can be made for the next reader and developer. In the subsequent development to complete 
the cat feed monitoring system, the hardware used can be more varied such as using a Sensor or Voice Record. 
Further development of the monitoring system is advised to feed the cat by using a higher resolution camera 
so that the image obtained can be better quality and clearer. In addition, also to use a larger stepper motor so 
that the revolutions can be stronger and faster when feeding the cat. It is advisable to create a mobile app that 
can work on a wider range of platforms, such as on Android, 10S, Windows Phone and on other mobile 
operating systems. Lastly, research into the requirements of cats themselves can be undertaken, such as feeding 
cats that have special needs. 
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